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(54) CHEMICAL AMPLIFICATION TYPE RESIST 
MATERIAL 

(57) Abstract: 

PURPOSE: To obtain a positive type resist material which 
possesses the high transmissivity for the far infrared 
light and KrF excimer laser beam, the superior 
sensitivity for light exposure, heat resistance, and the 
close adhesion performance with a substrate. 

CONSTITUTION: A chemical amplification type resist 
material contains the polymer shown by the formula, 
photosensitive compound which generates acids through 
light exposure, and a solvent which dissolves the 
above-described chemicals. In the formula, R 1 is a 
methyl group, isopropyl group, tert-butyl group, 
tetrahydropyranyl group, trimethyl silyl group or 
tert-butoxy carbonyl group, and each of (k) and (I) is a 
natural number (k/(k+l)=0. 1-0.9). As the polymer, is 
listed p-tert-butoxystyrene-p-hydroxystyrene polymer, 
and as the acid generating agent, is listed 
bis(p-toluene sulfonyl) diazomethane. Further, as the 
solvent, is listed methyl cellosolve acetate. 
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[ISM6] ft2T^$n^S^^Rl^tert-^ 
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[ft 4] 
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[ft 6] 

O N 2 

R9R»R10tt**aAUr«**l-10(DliC 

nr;i^gx«ft7 

Cft7] 

-(CHa)n-y 

R1Z 
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1-5 C&«ttr;W*JP£X«**B[ 1 - 5 ©AD7^ 
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1-13 (OttftfriZKMLQU-PX h#». 
[^Jg 15] ft 6 T^k2tlZ><k£®}mt 8 

[ft 8] 

R9-S-Cp^-O-R10 
O Nz O 

R9fttf RlOteMIBtClnlUo ) T3t3tt<5ft^ 
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O N 2 O 

[mt£ i7] ft 6 n«fc-WfcWb i o 

[ft 10] 



1/9 ^©7MjHT$>^, MM I 5-1 7 afttUQlUC 
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ftl 1 
Cftl 1] 

ft 

R13- S-C-C-R16 

a? o riso 

R13tt«X» 1 ~10®iUNfc »tt*XteSBtt 
<Dy)\s*)l>&> h U 7WD^fJ«Xttft 1 2 
Cftl 2] 



R17 



(5£*K R17tt*XJK^X«^^S&^t)Tr, ) 

an*S£*bu Ri4ftVRi5tt**a&br7K*K 
mm 1-13 own^tiEficoi/^x mm*. 

HMOI 2 1] R 13ft tfR 16**** jft^ LT«*» 1 
SX«P^f;V7x^;HT*0. R14ft^R15*^^ 
40 [MM 2 2 ] R13#tjR*ft i -io©ia«tt, 

R16#EX*l-10©IftlB«, #t£4*Xte 

^cDT;v^jPS-r*o> RH&tfRi5at;*^gT& 

MM 2 0 MJH. 

Ri6*t^3ji^3-6a5^^xf^«(Dr 

;l^V»T*D, R14;fttfR15#;*^;V®T&2u M* 
3! 2 0 teKMUDl/^* M#R. 
[MM 2 4] R13^7x^HX(ip-^^7x- 

50 Miwo, R164W v^atr;PS, 2-**-)vyr)\> 
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S*~CH 
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(5C*, R18, R19, R20fttfR2m**&3£LT#lB 
■HP, ADy>«f, 1 -10©B«[«, #«#X 

IftU] 

R23 

R22-0-CH 2 -&^R24 
0 2 N 



XJMS£*bU R23^<klXR24tt^*fciCLT*iRlS 

io o o i] *mtt*>mfcx : f*owmz*kxm+>& 

£ U T 300omOTcD^n^. Wit 1*248. 4nmC0Kr F X* 

71/- If (248. 4nm) 3 n^Tfcfc^TST 

[0 0 0 3] KrFX^S/^W-lf*^**^* 
l^X Mtttt UT248. 4Dm^t3ftcO^^ 



944^«.; #B§¥1-154048^*8 ; »B¥1-155338^ 
4£f8 ; »W!¥1-155339*»&IB ; *fr0B¥l-188852^&fg ; 
Y.Tani£, SPlE'sl989 Sympo. , 1086-033$) . U*»U 

i0 <, M«P>?Xh«W^$n§^m KrF 

htfVhWBKdn [H. itoS, PolyB.Eng.Sci.,23#,101 
2H<1983^)] • ZLtl\zmi>Tm*0>mmV3L%tlT^ 
Z> m&fc H. Ito&.KBMF £54491628^(1985) ; J. 
V. Cr i v e 1 1 o, ^SttW f&4603101^ (1986) ; W. R. Bruns vo I 
d 6, SPIE' sl989Sympo. . 1086-40 ; T. Neenan6, SPIB* s 19 
89 Sympo., 1086-01 ; »WB62-115440^*») . L,*» 

^**^-a-3C^X^P», *U (4-tert-^h^v 
X^W», 2^U(4-tert-^b^->-a~^^ 1 ;VX? 1 U'» 

^ #U(tert-^Jl-4-lfx;W<>V/x>f h) 

30 *<0«'frfctt3S#iBlCiBHUT248. 4nmttiE<«fcaifttt 

[ooo4] d©j:'5fcflsifc««S!^yxh#»ttce* 

0, J.^248.4noftjfi^^^^-p^r^^fe56. 
[0 0 0 5] *«Mtt±BL&«rd««fc«*tt*n*: 

50 [0 0 0 6] Jb8BBWft»«-rafc«), *«WttT«a© 
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TTBtMfc 1 

[flsD Rlli^iH, -fy^nfcfJWfc ter 

hbu k/ (k + i) =o.im>.9t&*„ } £ 

[it 3) R7tt**iR^ ADy>ffX(ii 

~>7yaxte-cooR8 «su R8«^^i-iocd 

l^k'/ (k* + D ^0.9, a^0.05^m/ (k' + 
r+m) £0.50} ) Rl&tfR2ta a? 

[0 0 0 7] h«^«^x^;u^-s 

ft &gttr r u £ ft a wigs* * ^ y v 
^n^m^o^y^-m^t^^m^ti^m^ so 

OUT* r^^fcl^ss^j (hBS^-T^. ) 24 

yoif4^fl/X p-X«m-tert-:/h^>X^l' 
X p-X«rf h 7 1 H d k!7 'M^r ->Xf 1/ p- 
Xtinr h U * Wl^U JM-^X^l/^ p-Xten-tert 

h * >-x ^ v >m* £ n ^p-x \t* 

5, 7 x y vwis^f t s^t y 1 it 

tep-Xtem-Er:;!^ x y -^fttfp-Xiim- b KD^y- 
14, ±IBLfc$P^^©^yv-^^tcS^^ 50 



#^4-2 112 5 8 
CO 248. 4nm(*i£©*aiitt* J« ft 2> S f$Tf& 3 CD^ y V 

y^^^tert-^^V^CO^yv-^^^T^T 
fffi\Zt2>2 : 875^7 : 3*U0^l^ 

[0009] *ftw\zm*m'Bifc(nmftM£LT\*wx 

tfp~f V :/ a 4?* ->x P > -P- b H n^>X 9- V >M 
p-f h 7 1 F D t!^^l/^yXf l/> -p-t H 
n^x^l^g^tt, p-tert-^h^->X^U>-p- 

X^l^>-p-t:FP+yX5 : l/>l^ p-tert-^h 

-a-*3-)l>7>ru>m?t<£, p-tert-^h^*;!^- 
JM-^X^l^-p-b Hn^->X5 L U>-^^^U;V 

mt^frm&fc. p-^h^tFD^vhr^nju^vx 

p-tert-^N^>-X^V>-p-tFn^i> 

x^1/>-7ydzd'j ;u® p-hu^^;V'>u;p 

^^r'>X^W->-p-t: Fn^yX^l/>-p-^P^Xf 
U>S^^, p-tert-y h^^X^V>-p-t FD^y 
X^ly>-^^^ UM»tcrt-^;pa-&*. p-tert-^ 
h^y'Xfl/V-p-t FD^yXfl/^-T^'J P-h 
'J;«^, p-tert-y h + yXf l/>-p-tFn+y 
X^U>-p-X^^i;l/^x y ^ vBmtert-^^S^ 
m-f V^n^'>X^l/>-p-Xfirt: Fn+^>X 
^W>S^> m-^h^t:Katf^-;i/^vX^ly> 
-p-X«m-t Kn^^X^|y>E^, m-tert-^h^ 
yx^ V>-p-X«rt Fn^yX^l/^^ m-h 
0 * is U 5/X ^ 1/ >-p-X«m- tFd + yX 

V>-p-Xttn-t Fn^rvX^Iy>M^, m-^ h^-> 
-a-^^;l/X^^>-p-X^iQ-b FD+y-o-^»X 
m-tert-^h^rv^^x;U^i/X^ 
U>-p-X^Q-t: h*n^^x^l/>-^^^ U^»^^ 
rf h7k KP^->hf ^-;P^">X^W> 
-p-X«o-b Kn^->X5 L ly>-^^^U;VKtert-^ 
m-tert-^h^>-X5 L U>-p-X^Di-t F 
n=\ri>X^U>-7VD-nU;i/fi^, m-hU^f^ 
^OJV^->X^W>-p-X^nrb:FCi^>-X^V>- 
Q-ZUfrKJ-VyM&fc, p-tert-^h^>-X^lx>-p 
-XI3UB-fc: H D^v-x^ V >- * 9 2 l J JUKtert-^^ 
S^ft:, m-tert-^h^->X^U>-p-Xt4ni-b Fn + 
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t->X=Fl/>-p-X^rt FD^>X^U>-p-X^r~ 

MM.*** 2,2' 

iastft^n^ fr*iomntemikw&wMm 

m ©ffttT. «*XttT;l/^>»**, 50-110TC-C 

ttat u>«, mm. &fc*mm* p-b)v^>^ji 

*>8l^(0:/n h>fltfl4F&l'V*. ] £30—100^1 
[0 0 11]b)*S-2 

^> CXfcJtp-t Hn^'>-a-^f;vxfl/» fc, m 30 
tn^H^yy-t^ i trnmomfrmz 

[0 0 12] c)**-3 

[0013] cne^aco^cD^^, wiaoTt) 
[0 0 14) 

U (p-tert-^h^X^l^-p-t FD + ^fl/ 50 
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10 

» tifi©2^0^T#6nfc^U (p-terl-^h^ 
^>X^W>-p-t HD^i/Xfl/» «^<*<0«-mfiC 
<Z>#J£&1 : 1) £**«RU 1 Mm0jmJfTc?5248:4 

[0 0 15] *8Hfcffitt*^0¥J»jH4&LTt2 

X ^ U > fc«P fcT *GPCt«tt* * 19 #tf>fcM§¥^# 
ffi^l000~40000a^, #$L< ^3000-20000 

[00163 *iewT?fflVi&n**«^»ii:urtt> 2: 

iltH fllAfcTFtEfte, ftl 1, fcl'3Xttfcl4 

•fte 

[ft 6] [a£<K R9&tfR10W**aAUTft**l 

~io©/\nr;i^;v*xttft 7 

[ft 7] RimzfRi2)z$:4 %l&i,t *mm 

^, <&3$& 1 - 5 C&«»7**;«XttJS«Bc 1 - 5 CD 

• ft 1 1 

[ftl 1] Bt*. R13tt«*iftl-10<Dtfe^, #« 
9 

[ftl 2] (S*. R17ia**B^XJ4^^JI/»**Jb 

i\ ) Tjj*stts*&*bu Ri4&rXRi5tt*^»a 

LT**lR^XttjK*lk 1 ~ 5 <Dl&1&7)l>*)Vm&&t> 

u RieoMXifti^iooiftttK, »tt«xiiis«©T 
wi*7i-;«, r^3*s/g&7x~;«xte7 

•ftl 3 

[ftl 3] (SC*, R18> R19, R202fcr^R21»^^St 
4l/T**IT, ADy>«^ &ifci&l-10£>BI£t 

^ttttxfitsHXoy^^sxttft** 1 -10CDT 

;io U Z tt/wnu^Ht>, p- 

hM>x^^- h-r ^->xtt h >J 7 Jl/=t n ^ ^ >x 

>p**-h-f*>e*3b-r. ) 

•ftl 4 

[ftl 4] (SC^, R22tehU£m»7-fe3 L ;ug, p-h 
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[0 0 17] $fc, ft6tf^nSft6iltt, MfcTfB 

•<t8 

[fc9] R9fttfR10»«M3K:Hi;. ) 

n*fl:£*r**, tt*3i 1 4 teratoid* htm. 
■flsi o 

Htl 0] R9fttfR10l«HBfcBli;. ) 

[0 0 1 83 *5BI8lC»T#*LV^iBg*aO©A#«t 
LTWJ^^h'x (p-h;l/X>x;Ptf;x;V) i?TV** 
>> i-p- h^x>x;^^-i-^^>x;v^n;i/>>T 
V*?>s ex (^vyoe^x^xjW PTVjl* 
>. ex (->^n^->;i/x;p^zi;i/) ^r^^x 
l- 5/ ^ n ^s^- ->;^x ji^xji^-i- 1 e r t - r/^ux ;U5j> x 
i-p- h ;i/x >z jkfcryu-i- ^ n^v* 
;i^x;v>>7 V* ^ 2-* ^)i-2-p- h;i/x > 
x;i/^xji/yntr^-7x7 >. 2-^<^>x;^x;v-2- 

5 L ;v-2-(p- M>x>x;u*x;i/)^>*>-3-^>. 2- 
^ p ^ JV#x;p) -2- (p- h ;i/X >XA^x 
M ~f n/1 >, y7x x;Hp-;* 7 x ^S^X JJ^x 

s^x ;i/*x ^ ap- h ;i/x > x ;t/**- h . p- h^x 

^hD^>yjk p- b u y)V*n*^)Vs<>V>xj\<ft 
>&2. 4-^x h n^>>?;Hf *t»tf &n**«c:la*teH 

[0 0 19) *«WlT«^6n*WlltUTtt, 

r-fe^-K x^ji^feny^r/risy— k :/new> 
^U3-j^yx^x-r;P7tf-h, ft®*? 1 
;k fL&x'^k Sfflte-xh^x^u e;ve>S£* 

;k 3-* N^>^p|ft>»x^, N-^^;l/-2-t?n 
>JF>, ->^n^\^y >, *^;ux3\>u$rh>, 1,4- 
*?ttv>. x5 L W>^un-;v-=ey^vyDtfJVx- 
^x^ix>^un-;^y^^j/x-^x«> ? 
x^v>^uri-;i/^^^;vx-T-^^#^^n^ 

[00203 *«w©i/^KWit mn±M 
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[0 0 2 1) *S6WlC««V^Xh*t»*ffl^-C^^- 

:gL<«*y hy^-h ±Tr70-130r, i-2^ra^u 

^X?£±fa<£l^X hB£±[Crt>^U 300nm&TcOj& 
*^5K€r«*S (exposure dose) 1-lOOmJ/ciiffigtJk 

0.5— 3»S«, AH;Kpuddle)& X 

[o 0 2 2) *&miz»&m&i*£.ttm{t&tata>+ 
^o.oi-o.ims^ific^^^n^p *«wa>^ 

&»«©T^u»«&aR-rn«j:<, m^o. 01-20 

[0 0 2 4] #$8Wfc«*a-&#tt, tHo+^U 
[0 0 2 5] *^©|/^Xbtt^iKrFX^^V|/- 

fifi^t^ut^^tiri^, tot, 

ftfc KrFX^S/^l^-if^ (248.4ma) ^ft^^tt 
50 2>. 
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13 14 

t, KrFx^vW-ifft, «*^3tt^T»>e* ran 

CB^S0 a -(j-5D a CH.--^-CHrQ-(JH-S0,H 
Hj " S0jCH» 
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CH 



CH, 



CH 



CKsD 



[0] 



so»h*c— c 
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K3] 




SO,H+ Ijs-ch-c 

0 



K43 

(UN 
Ofc 3 CC00CH 
Q2H* 



0*N. 

a 8 CC00H+OHC 



CH-CH 2 4~ 



OG(CHt) 




ti^n*5i#g2i$r, -eons*. a^>h7Xh 40 

[0027) uTizmmm, mmw, #*«;&zttfc*« 
hgkm 

[0 0 2 8] 1. #U<p-tert-yh^>X^U- 

>-p-t FD*S/X^U»©^* - 1 50 



10000 (GPC& : #UX^U->«HP) « 
(2)_bffi(l)T»fc#U (p-tert-y h*->X^»15.0g 
S1,4-^W>(:^^ «*»10al£jtoATR# 

0 (GPC&:#UX^V>gtfP) • 
[0 0 2 9] 2. ^UCp-tert-^h^v-X^U 

>-p-b FD^-yXfl/>-^^^ U/HBtert-r/^JW 
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(1) p- 1 e r I - y h * is X * V >28 . 2g (0. 16^;W & ^ 
^ U JH&tert-^^S. 7g(0. 04^;]/) Kftt$fcSCD2, 2' -7 

1/ tfx (2, 4-5>*3\W7 l/nr: h g s^it HVx 

U>-^^^U;i/Ktert-^;i/)23.8g^efe^*^h 
tT^fc. (2)J:SB(l)-C»fc#U(p-tcrt-^b^>X 
^ U > - * * P U Jl« t er 1-^^)23. 5g£l, 4-S? 

if>{c**?$^ p-h;vx>x;i/*>&2g£^*TJ8# i<? 

WmaSriBHSC, «ffi«*»UTp-*U (p-t 
ert-^h^r->X^V>-p-b Fn^X?- 3^ 
U ;mtcr t-^;W 14. lg£ et5»*Iitt»fc. # 

n * > X ? U >^CO«J^ifc(i 1 HNMR«J^(C ct 0 *?J4 : 6T 
fc^fc* SS^fl^lfalSGOG (GPC*fe:#UX^> 
««) . 

(0 0 3 0] SAM 3. #U(p-tcrt-yh^^X^U 
>-p-fc Hn^->X^W»co^ -2 a? 
p-tert-^h^vX^P>3.5g(0. 02^10 &tfp-fc: HP 
V >2. 7g(0. 022^10 ££HSg®*4<h iTffl V>£ 
GtfM*KttM 1 tmm\Zl,xm&Kfo$:ffv1t»s RJfc 

«H^UT^U<p-tert-^N^->X^l^>-p- 

e>n^M^Op-terl-^'h^v'X5 1 W>#^tP't 
Ho^i/XfU > te l HNMUHjeKJ; 0 »1: 1 

Tfeofco SfllW^amoOOO (G?C&:#Ux^U- 

[0 0 3 1] SUM 4. #U(p-tert-^ h^>X^U- 
>-p-t HD^>X^W»co^ -3 
<l)p-t Hn^3/X^l^>5.0g&ffl»IR»i:LTfflV>fc 

i tm®\zvTm&Eife*ft v\ 

X^ V»4. 2g«efi»*ft i: LTSfc. 

(2) lHJE«afcJhC(i)T#3!k*U (p-t Fn*5/X^U 
»4.0gCDS>* h*S/X*>(70ml>Jg*££An, rtl(r 
-f V ^ 1/ >60g&t«&0. 3ml & -60r«T T Jn Afc. 
^iWTim t *t»TaiaT22^RB»*R*^tt 40 
it. BlftftithU^ 

HJEKHLTtfU (p-tert-^ h*$"X?U>-p-fc Ha 
^^X^t-»4.1g^6^3fe^iLT#>to n^tift 
S^CDp-tert-y h^>X^W>^fetp-t Ka^> 
X^ 1 V >¥&CO#|j&]t W HNMREJ^iC £ 0 *&1 : 1T&^ 
*u aS^^^SJBlOOOO (GPC& : #UX^V>« 

[0 0 3 2] Wkm 5. tfUCp-tert-^H^vX^U 



4#BH¥4-2 112 5 8 

(1) p- 1 e r t - ? h * ^ X ^ V >28. 2g (0. 16^;i/) lkX$y~? 

nx h u;P3. lg (0.04^)^2, 2'-7yt:x(2-^^y 

^90rT2^2^£te£i*fco Rj&«* R#f££* 
K^LT^U (p-tert-y H^^X^W>- 7^D-h'J 

(2) iil2(l)^fc^U(p-tert-^H^^x^U>'-7V 
nx KUJW20. Og^ffi^T^^ 1 CO (2) cLR^KStfrx 
2feWft»a&trV^ ^U(p-tert-^h^->X^^>-p- 
t Hn^^x^J/>-^vnxhfJjl/)i5.4g^^fe^ 
ItlTffco #^n^M^C0p-tert-^h^->X^ 
W>¥^tp-t HP^'>X^W>¥(fi:60 ^ittJ'HNMR 
^tC^D^lrlT^ofc. lt«W»^a»12000 (GP 
Cj£:7t*UX^>€OT) . 

[0 0 3 33 6. #U(p-tert-^h^r->*^ 

x;M-^->x^U>-p-b: Ho^e/Xfl/»<D^ 

(1) ^@^^4, 491, 628^ (1985^) \Z^M<D^m\Z^ Y) 
T# e tlfcp-tert-*/ h ^ X5 1 W >2 

2g(o. i^;p) *m ^T2. r -y ytrx (2,4-^;*^? ^ 
o=KUMi«9ST, H^x>^^SgT90t:T 

mizfm UT^ 'J (p-ter t-7 b*i/*frtf-)l<** vX 

^w»i5.2g^e^«&^tLT^^ sa¥iQ^s 

&12G0O <GPC^ : ^»JX^U>^) o 

(2) ±12 (1) U (p- 1 er t-^ H * ^#x;V^=^ 
->X^^»7g^fflV^T^t^ 1 0(2) LTK* 
&t/^LS^fr^, (p-ter t-y h^->*;U^x^ 
^->X^W>-p-t HD*i/X^W»4.8g£e&«h4i 
SttTiL »6nfca^©p-tcrt-^H^^X^ 
k>^tp-t: HP^^X^W^^co^it^ 1 ENMR 

[0 0 3 4] SAM 7. #»J(p-rh7t Fntr^x 
W+yXf l/>-p-t HD^VXf 
^U(t Ko^>Xfl/» [Mg^#^SJ£U2000 : G 
PC^ W'JXfl/^) ] 9g§^^h^->X^>(100 
ml)tC^$-&, ^^3,4-^ t HD-2H-t;^>12.6gS: 

^jHT^'J(p-fh7tHDe7^t+i/Xfl/> 

-p-t Hn*^x^i/»n. og*afi»5fcatur« 

V >^ £p-fc Hd^^X^I^ >^(feco#|^Jt HNM 

[0 0 3 5] 8. ^U(p-tert-^H^v'X5 1 U 

>-p-bHP^->X^V>-p<^^»J^K^^)60^ 

(l)p-tert-^H^vX^l/>15.8g(0. 09^;i/)&^^ 
^ 0 )UM* 0g<0. 09^;l/) fCftfeifcfi<B2. 2* 
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S«IX-^;MftSK WE«j*bT#'J(p-tcrt-^h 

* ->X ^ > ~ ^ * * U JMK * 9-M 10. 9g £ S S 

(2)±|S(l)T / #^^U(p-tert-^h^v'X^V>-^^ 

-p-hHD^XfI/>-^^^U )im^M 7. lg£ 

* v X ^ V <hp- 1 H D * v'X ^ >^l{&(»^it 
14 1 HNMR^^IC^ 0 &4 fc. ag¥^5H*§»15 
000 (GPC& : #UX^l->li*P) «. 

[0 0 3 6] 9. 2-(3/*PA>c*$/JP;frJM?X 

;V)-2-(p- h;i/X>x;v^^wyn/^>cD^ 

(n&W^^^A (ftJDtt) 23.9g(0.98ErF0£X^ 

;i/X~^;McS5M£i*\ cftfcJittMrF^oAS'i'n 

-N^-y->160g(0.98^>^«TL, #^Tft#j§ffi£l 

g&&^n?-f K95g(0. 89^;»OX^;kX— T^MBJfcE: 
-B-OtTiRTU Hia*T?3l»IHI«#JK*a-&«: 

l&x-t*;i/©£#j&u i*ift»v^^9A 

JBE3Sf§ LTbp. 95—100t:/20iiaHg«4>CDl-^^ DA*5/ 
;* WU-l- ^ a ;t / >50g & « AfifAKtt £ U T# 
1 NMR <5ppm (l^PD^A) : 1. 06(6H,d> 
Mt x2h 1.12-1.87(l(ffl.n.^^P^-y->IR^^U 
>X5), 2.51(lB,m, i'9Us\3r*t>m* ; ?». 2.76(1 

IROfeat) cm 1 : 1710, 

(2) ±B2 (l) > £ n ^ ^;W-2- * ^-i-^u;i 
y >47. 6g(o. 3i=E;Wfc*ftx;i/7 u ;w2g(o. 3i^e;v> £ 

25-35t:7?»ITLfc^ 50^3. 5l#IH»#EJe3 li- 
fe. «JBE^@Lbp. 99-105^/18111^ 
©#<z>2- ^ n ;u-l- -> ^ n ^\^r ^^-2- * ^A-i- :/ a/i 

y >30.1gSrH^^^LT#fco 1 NMR <5ppm (M? 
DD^VA) : 1.18—1. 87 (16H. flu X2 Rtf-> 

* a ^\^r^ ;* ^ 1/ > x 5) , 3. 13 (1H, m^> 5> n 

(3) ±t£(2)T#fe2-# DM-S/^D^^H-^W 

-l-T'a/w >30. og(o. i6 : e;v)co>?^^;j/x;^^v' H 

(DMSO)^(CP- hJ^X>X;P7^ >BH~ hD #A30.0g 

(0.i7^;WfejniA. 60t:T20i^ra»#RJES-ftfc. EJfc 
£tifi£i8ifiU #«. «*UT#feftil8Jil8g£n-^*^ 



(10) ^i¥4-2 112 5 8 

A# ~ ;v) -2- (p- MPx > X ;P*x;i.) 7 n/1 > 13. 5g£ 
op. 123-123. &C<, 

1 NMR tfppm (t^UPm) : 1.19-1. 91 (16H,m,* 
X2 &tfS/£a^*1*>li^W>x5h 2.45 
(3H,s, h*»VWl&&*3 L )\'&) > 3.25(lH,m„>'^a'\ 
^>^^^»> 7.33(2B,d, J=8Hz,^#^ 3-H,5-H), 
7.65(2H,d,I=8Ez,^r#Si 2-H,6-H). 
IRCKBr) cm 1 : 1705, 1310 a 
10 [0 0 3 7]Mi£#J 10. tfX(^^n^\^^X^ 

(1) 7 3;«S± h U ^^22. 5g(0. 35^;i/)^^M0>^icm^ 

Tio~25t:^p- h;vx>x;^x;i/^ o^-r F60g(o. 32 
it. %Lmm*m&i» p^h^x^xj^x^r^Hso.? 

^ 1 NMR 0ppm (ll^nn^;l/A) : 2. 43(3H, s. 

g) , 7.24(2H > d» J=8Hz, 3-H,5-H)> 7. 67(211, d, 

J=8H2,^#^ 2-H,6-H)« 
IR(Neat) cm 1 : 2120, 

(2) n^\^ v;u^^-^20. 2g(0. i7^£;i/) ^*K{b* 

•J A12. 0g(0. 21^:JV)COX^ / -JV^^^^TWT 
U 30± S'CTSO^it^M^S^p ^C^Tit^^^^ 
>18. 2g(2. 14^;^) StA L50± 5 TCT 6 

^fit, ^>^X^>K^hU^A400mg$^JP 
50 Lfe^, 30X3a*ft**50g<0.44t;W&45-50t:T* 
3glCl^fi«T?4l«IH»#E«Lfc. 7K200m 

« LT#fem^^22g^X^ J -)\,& K> mfciMi UT tTX 
mp. 137-139t:c 

1 NMR dppm (l/7tiD»A) : 1.13— 2. 24(20H,m, v' 
^57 U >m* 9- V > X 10) . 3. 52—3. 66 (2H, 0, i/9 

U^\^>m^>x2), 4.39(2H,s,^^U»o 
40 IR(KBr) cm' 1 : 1320. 1305<, 

(3) 7KKffc^ h U »>A1. 7g«:60%^X^ y -;P70ml tC 

^5^, nnic±fa(2)T#^b*x-'>^n^s^->;v 
x;i^^x^^ * >i2. ig(o. 04^;w *^in bfeo ^ 
±E(DT?#fcp- h^x>x;v^x;vT^ F8. 2g(o. 04^e 
;p)o>x^y-;p ^^5-iot:T^T, 
7 iltiMlE «ftBSSriaE 

h-h U O^^LTlfX (is? da^->m;^ 

50 ft. 
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rap. 130-13rC. 

1 NMR 6 ppm (S# DDWA) : 1. 13-2. 25(20H, ra, */ 
V D <^lr & V > X 10) , 3. 36-3. 52 (2H, m. is 2 

IRCKBr) cm" 1 : 2130, 1340, 1320. 

[0 0 3 8] m&m i l. p-h;vx>x;v*>&2,6- 
vx h n^>^;vco^ 

(1) 2, 6->*x h P'OXT A^fc H19. 6g(0. l^JV) 

^ y -;P200m l * ^ -tfi 5~~25t; T*§itft; * ^ iff ^ 

T#&. 

05). 92. 5— 93. St:. 

1 NMR tfppm (l^DD^VA) : 2. 77(1H, t. J=7Hz, * 
&S) , 4.97(2H,d.I=7Hz^^V» , 7. 66C1H, t, J-8H 
2, 4 H) , 8. 08(2H, t, J=8Hz, 3-H, 5-H). -39 

(2) ±m (1) T4§fc2, 6- >>X h D s<>i?JUT)l>a ~;H4. 9 
g(o.075^e;v)ip- h;Px>x;i^x;i/#n^ Fi5.7g 

(0. 083^) £7ir h >150jd1 mC^y^ 
w\*ris)\>T 5 >15g<z>Ti: h 0 -HTCTiBT 

4fe£WMU ttffc<3f»«U &&(29g)£rai!frte£Sifc£ 

0 mtS& L Tp- h > X Jl/* >&2, 6->?n h n ^ > V 
;H9. 8g£$3f^PmKII<h LT#fc. 

rap. 98—99*0. 

1 NMR Sppm a^UD^Jl/A) : 2. 45(3H, s, 30 
m , 5.57<2H,s, , 7.34C2H,d, J=8Hz,p-;*^ 
;l/^>if>^ 3-H, 5-H), 7.68(lB,t,J=8Hz,>*XhO^ 
>V>m 4-H), 7.72C2H,d,J=8Hz,p-;*^;i^>if>^ 
2-H, 6-H) , 7. 72 (2H, d, J=8Hz, S>X h n^>if >^ 3-H, 5 

IRCKBr) cr 1 : 1360, 1170. 

[0039] a^^y i 2. 2-^^;p-2-(p-h;i/x>x 
^v^n^x/>^tti^w<hUTfflv^ mmmw 

£ * * 7 -JU J: 0 HIS A L/T2-* ^;u-2- (p- K ;ux >x 
rap. 64-64. 5*:. 

1 NMR <5ppm (ffi^DD5j>;i/A) : 1. 70(6H, s, t^Jim 
X2) . 2.45<3H,s, hv-Jl/^fi^^^S) , 7.32(2H, 
d, J=7Hz.p-^^;^>if>ii 3-H, 5-H), 7.44(2H,t.J=7 
Hz, 1&mm 3-H, 5-H), 7. 54 (XH. t. J=7Hz, 3r#Si 4-H), 
7.67(2H,d, J=7Hz,p-^^;V^>if>^ 2-H, 6-H), 7.95 
(2H, d, J=7Hz, 2-H, 6-H) . 

IRCKBr) or 1 : 1680, 1303, 1290. 50 



&m¥4 - 2 1 1 2 5 8 

[0 0 4 0] Sijgfl) 1 3. 2,4-e^5^-2-(p- Wl-X 
>x;l^x;U)^ >-3-^>co^^ 

A ^D-^^i^ >-^>if 0 L T2, 4- £M 

^;u-2-(p- h;px>x;u^d;u)^>^>-3-^>^^-fe 

»P)t^Si:UT#&. 
mp. 76— 79*C* 

1 NMR <5ppm (I^DO^A) : 1. 15C6H, d, 

X2) > 1.55(6H,s,^^;I/S X2) > 2.45C3H.S, hi^JV 

&&%:*r)Vm > 3.54ClH,m, J=7Hz, ^^», 7.34(2 

H, d, J=8Hz, 3-H, 5-H) , 7. 65 C2E, d, J=^z, ^#^2 

-B,6-H). 

IRCKBr) cm" 1 : 1715, 1305, 1290 o 

[o o 4 i] mmm 14. ^^vuv*-^ p-h;v 
(D*^)itt*7)V p-h'j;vx;^>6.og (o.o3^e 

M ^^^y-;W0mlR^40ml^tC^U, ^>^x 
^>^hU^A60ing^^Pb^, 30%jfi»{t*«* 
6.8g (0.06^JI/) ^S-SOr-CWTL, 

^fei^S7. 2gS:X^ y -JPcfc 0 LT ^ WkX/P* 

x;u p- h;Px > x;W^r:;l/y ^ >6. lg^ t 

LT#^ 

mp. 163. 5— 165t:p 

'NMR tfppm (I^nn^A) : 2.48(3H,s, h->^ 
fi^^Vg) , 3.28(3B,s,^^l/S) , 4.56(2H,s,> 
, 7.40(2H,d, J=8HZ,^#^3-H,5-B), 7.87(2H, 
d, J=8Hz,^WI 2-H, 6-H). 

(2)_h^(l)T^^:^^x;^x;i/ p- h;i/X>x^ 
x;M*>5.0g (0.02^;!/) Sffi^T»je«l 0CO(3) 

g^x^y-;vj:O^^LT^^x;P^x;i/ p-h 
;n>xMr;v^77^ ^ >2. 2g&lMlft*H-ttft t 

mp. 107. 5—109^ 

1 NMR 5ppm (l^PPWA) : 2. 46C3H, s, 
SJ5fe,*3Ml^) , 3.42(3H,s, ^^®) , 7.38(2H,d,J= 
m,3$&m 3-H, 5-H), 7.87(2H,d,J=8Hz,^#^2-H,6- 
H)o 

IRCKBr) cm-' : 2120, 1350, 1330. 
[0 0 4 2] gtififfl 15. i-^Ty-i-^^jPx;v^ 
n )V-4- v x x;u >-2- ^ > co^j^ (D3-7x 
T'ne^-^sog (o.33^e;I/) s^^y-^220mncj§^ 

U i@^5g&^A^, «»M«ET(C 1 »IWK*S* 

W>75mlT3IiI^mb}ta ^UTtfctiH^^ 
Cl25mIX2) b, i*»»vn^^AT«S^ »(K 
«5feLT#/!:tt«l««54g*«JBEIIBL, bp.94-95t:/ 
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5 mmHg@#G93- V x =A :/n tf 3MU51. 5g£& 

IROteat) cur 1 : 1745 0 

(2) i?*?)VX)V#>42g (0.45^) &DMS0 225mnc& 
fl?U 60%*^t±hU^A17.9g (0.45^;V) £18—2 

o^^r^iou 65-7ot:T30»iws# 

fh7t h*D:7^>225ml££AU 
6.6g (0.22^E;» COTh7hHD77> (110ml) ffift 

£33~4it: TiTFU «*«BSrFCiWpBBH«3^fc, if 
Aiffl (100ml X 5) U »&tlfc^rWi&* (200ml X 

3) > mmmm*m*rb')yi**mm (200*0 

(200ml) **8iT^^AT*61lfc. 

>-2-^->24. Tg&s&ftw&t vxnito 

mp.97. 6-98. 41C. 

1 NMR 0ppo (l^DDm) : 2.91-3.09(7H,m,* 
^1/>X2 Rtfjt^Jl'S) • 3.99(2H,s. , 7. 2> 

16-7. 33(5H, n, 3HH(fc*5|t). 
IROfflr) en 1 : 1730, 1320, 1305. 

(3) _bBa (2) T#fcl- * ^;UX^^r:;i/-4- 7 x ~)V~f* 
>-2-^*>12g (0.05^&;W ea^^ls^lSMfcttMP ' 

KJfcSttfc, &<^T, 0 0>(l)T#fcp-h;i/X 

^XJi/tfxJVT^Fll.Sg (0.06^e;i/) fcO-StrCifi 

T»fc»HJ»*26.6g€ia*^ft*J;Olf«aUTl-^ 
TV-l-^^JVX^^— ;i/-4-:7xX JW^>-2-^>7. 5 30 

mp. 52. 5-54T;„ 

1 NMR ffppa (»iTDn*M) : 2.88-3.07(4H,m, * 
^U>X2) , 3.17(3H,s,^^;PS) , 7.16~7.35(5B, 

IRQfBr) cm 1 : 2120, 1655, 1335, 1315. 

[0043] 16. i-yr\z-i-(p-Mi/x>x 

(Dl-^n A-3, a-SJjWl^/* >-2-^*>33. 3g (0. 19^6 

;V) &dmso 330mHc^L> zfttzv- b)i3L>X)V7>r 40 

h U i*34. 9g (0.20^) £30-40^83^1 L 
fco ^^-C, 60-70 < CTl8^r^«^H^$12:^x Rj£ 

Tl-(p- h)VX >X)l&~)l>)-3, 3-^;* ^rf^ >-2-# 
>41. 6g^e^ai ITHfc, 
mp. 119-122^0 

1 NMR 5ppm (M^nn3j>;VA) : 1.12(9B, s, *^)Vm* 

3jtU (p-tert-t/h^X^V^-p-t: \^U^^U» 



*X3) , 2.45(3H,s,^^VS) , 4.3K2H, s, 
7.36C2H, d, J=8Hz, 7?#!i3-B, 5-H), 7.82(2B,d, J=8Bz.7f 
$33 2-H,6-H), 

IROCBr) cm 1 : 1715, 1320, 1290„ 

(2)±^(i)T#fci-(p-hJVx>x;i/^x;u)-3,3->fp< 

^^>-2-^->20g (0.08^) &m^T$LfcWl 5 
H««24g&X^y-;P«fcOHI»«l/Tl-^T*Al-(p- 

h jux > x ;U3fsx;u> -3, 3- ^ ^ ^jv zr? >-2- ^ >i2. 6g 

mp. 120. 5—121. SC. 

•NMR <5ppm (l^np^A) : 1. 17(9B, s, **Mt 
X3) , 2.44(3H tSl ^^;^) . 7.34(2H,dJ=8Hz t ^# 
m 3-H, 5-H), 7.93(2H, d, J=8Hz, 2-E, 6-H)„ 

]R(KBr) cm 1 : 2140, 1660, 1305o 
[0 0 4 4] Kjftffl 1 7. 2-i/7^2-7i'MJP 

(1) 2-^DA§i >-^D-x^>;H5.6g (0.07^) 
DMSO 120mlfC**b, ^tl\Z-<>if>X)Vy^ >Wtfr h 
U^A- 2^^15g (0.075^:JW) £30-40^^^1^ 
fco ^^T, 60t:T6^W^M^^^^, 
^1.5 1^tC^AU, •fm®**^ ^> ft»bT2 

ap. 35— 38*0, 

'NMR <5ppm (S^nn^l/A) : 1. li-i.82(l0H,m^> 
^n^^rit>m^5 1 l-'>x5) , 4.1K2H. s, 
» , 4.46— 4.84(lfl,m. ^^D^lJ->^^^» , 7. 
50-7. 98 (5H, m, 7f #^*^) • 
IR(KBr) cm 1 : 1735, 1290. 

(2) ±e (i) xmtt y x x;i/x;u^ - jmm > ^ n ^ 

3^>;H0g (0.035^) *ffl^T»jft«l 5CO(3)if^ 

^7Amh^ ; c-20 

0 (W*jW«X* , ^Sil^ ; o-\*tr> : 
<ftflS^^I/>=6 : 1—4 : 1-1 : 1] (rJ:D«fS 

'NMR <5ppm (S^nn^A) : 1. 15-1. 86(10H, m, 
^n^\^-tj->^^^^>X5) , 4.73— 4.89QB ( m, v-^ 
n^\^1^>5g^^» , 7.47-8.07(5H,m,7^#S37K 

m). 

IR(Neat) cm- 1 : 2160, 1730, 1310. 

[0045] m&m i. 

$mflil> «««3R«»jB«4Tr»&#y(p-tert-^ 

3.0g 
7.0g 
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T# 6 n^m-^^ It L T240-250n]nttig (DftSifiUitf* 

CO 0 4 6] ^Sfcfll 2. 
»iS«l<0<l), «iBm<Z><2)* *iS« 6 O 



0 1 €ffl^T±8BP^X h»*H£*Mll>fc/t*->* 

^-*f£> LO/tiOlWOl/^ nm«ti»fc (01 
(a)) o *K:248.4nn<0KrFX^S/VP— 1f3fc3#VX 
^4^bTM^JC@^Lfc (Hl(b)> « *UT110 

(2. 38%t- t H H*» 

1 (c)) o 





T K CC) 






95 






150 






110 






160 





* jfiM 6 co (2) T# £ tift:6fliS«*tco v>TfflSrt£&tf 

A)W«^ff^^S^<D^^Xte^«a*(Tg)&*«)&Cl 

6.0g 

0.3g 
13. 7g 

^^iMfttl/TMt^I^ [SMI© 
(2)R^jg^6CO(2)] ^&*51/^Xh«»tt, ^ft 
[«aS«l©(l)»tf«S«6<Z>(l)] 

[0 0 4 7l**« 1. 



<M&H16>2£II0 6.0g 
(S«099CDgBB3=3O) 0.3g 

^X^W>^U wux— 13. 7g 



[0 048] MM* 2 -2 0 



^x— 5r;Hfci3. 7g^/0T?fc 5 w 

«2] 
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fife 






















CC.sec) 






21 


1 


»J&«10 


2fi 


100. 80 




0.30 


3 


S43&i^ 3 


JSJSW10 


29 


100. 90 




0.45 


4 






32 


100. 90 




0.50 


5 






12 


110. 90 




0.35 


6 






12 


110. 90 


AM 


0.35 


7 




W&flllO 


24 
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